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Abridgment 

Japanese Patent Unexamined Publication No.03-295408 

Date of Publication: 26.12.1991 

Applicant: MATSUSHITA ELECTRIC WORKS LTD. 

Title of the invention: METHOD AND INSTRUMENT FOR INSPECTING 
UNEVEN SURFACE 

Fig. 1 is a schematic construction block diagram of first embodiment of 
the invention. 

Fig. 2 is an enlarged view for showing a configuration of a detected 
surface of Fig. 1. 

Fig. 3 is an explanation for operation showing examples of a pattern 
projected on the screen. 

Fig.4 is a schematic block diagram of image processor 

Fig. 5 is an explanation of a concept of local parallel window used for 
image processing. 

Fig. 6 is an explanation for operation of image processing. 

Fig. 7 is an explanation showing an example of setting a differential 
direction value. 

Fig. 8(a) is an explanation for operation showing a case where there is 
a relatively large wave pattern on the detected surface, and Fig. 8(b) is an 
explanation for operation showing a diffraction image corresponding to Fig. 
8(a). 

Fig. 9(a) (b) are an explanation for operation showing a displacement of 
the reflected light when there is a relatively large wave pattern on the detected 
surface. 

Fig. 10(a) is an explanation for operation showing a setting state of the 
check line, Fig. 10(a) is an explanation for operation how to obtain the 
reference line. 

Fig. 11 is an essential schematic construction block diagram of second 
embodiment of the invention. 

Fig. 12 is a schematic construction block diagram of third embodiment 
of the invention. 

Fig. 13 is a schematic construction block diagram of fourth embodiment 



of the invention. 

Fig. 14 is a schematic construction block diagram of fifth embodiment of 
the invention. 

1— laser generator, 2— rod lens, 3— cylindrical lens for projection, 
4— surface to be inspected, 5— screen, 6-image input device, 7— image 
processor 

PURPOSE: To easily identify between a defect 23 and a nondefect 21, 22 from 
the variation of a diffracted image by setting the irradiation angle of parallel light 
flux so that the diffracted image has specific patterns corresponding to the 
defect 23 and nondefect 21 , 22. 

CONSTITUTION: The light beam from a laser generator 1 is made into the 
parallel light flux, which is illuminated onto a surface 4 to be inspected through 
a rod lens 2 and a cylindrical lens 3. The surface 4 to be inspected is for 
example a cupper-foil adhered laminate plate. The cupper foil is pressed and 
adhered to the plate by heating to form a cupper-foil adhered laminate plate. 
The surface 4 to be inspected is nearly flat, but has fine grooves 21 with a 
period of microns and a cross pattern 22 with a period of 1 to 2 mm. The 
grooves 21 and the cross pattern 22 which are caused by a manufacturing 
processing are periodic and not a defect. 

Parallel light flux thus obtained is illuminated onto the surface 4 to be 
inspected at angle 6 with a range of 1-10 degrees. Then the reflected light 
from the surface 4 is projected on a screen 5 

As shown in Fig. 3(a), diffracted images "a" and "b" on the screen 5 are 
in nearly parallel pattern when the surface 4 has only grooves 21 and cross 
pattern 22, on the other hand, as shown in Fig. 3(b), there is diffracted image 
"c", on the screen 5, crossing diffracted images "a" and "b" at right angles when 
the surface 4 has a defect 23. Diffracted image "b" in Fig. 3 corresponds to 
the reflected light. 

If angle 0 is less than 1 degree, some portions are shadowed relative 
to the parallel light flux due to the wave pattern of cross pattern 22, and if angle 
0 is larger than 10 degrees, it is difficult to discriminate between defects 23 
and non-defects from a variation of the diffracted image, because the distance 
between "a" and "b" becomes smaller and the length of image "c" becomes 
smaller as angle e becomes larger. The preferable range of angle 0 is 3 to 4 
degrees. 



The image on the screen 5 is picked up by an image input device 6, 
whose output is processed by an image processor 7 to identify the longitudinal 
diffracted image "c" at a position corresponding to the defect. 
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